Zoil P M et al. (1954) Circulation 9,482 Mr Harold Siddons (St George's Hospital, London) Long-term Cardiac Pacing for Heart Block We have tried bringing an electric current to the ventricular muscle by several methods and from our experience can put forward some of their advantages and disadvantages. The issue is complicated by the considerable variety of possibilities and it is clear that the ideal method has yet to be developed.
Our experience is based on 28 cases. The indication for pacing was, in the majority, attacks of unconsciousness, often associated with heart failure. In every case medical treatment had been given a thorough trial and failed to prevent the attacks or to relieve the heart failure.
External Pacemaker
(1) Intravenous wire to right ventricle: The great advantage of this technique is that it avoids any major surgical procedure. Secondly, a rise of threshold of current required has never been recorded. Its disadvantages are the risk of septicvemia, phlebitis, and thrombo-embolism. In spite of these risks it can be used on a long-term basis.
Our experience is shown in Table 1 . We regard this as the method of choice in bad risk cases.
(2) Wire through skin to ventricular muscle: As in the first method, it is possible to control the rate and voltage but there is a risk of sepsis tracking along the wire and interfering with the effect of the electrical stimulus. Many workers have experienced a rise in the electrical threshold required to stimulate the ventricle even in the absence of sepsis. Our results are shown in Table 2 . (4) Implanted unit with cells chargeable by induction: We have tried Elmqvist's Swedish apparatus, and in one case it worked satisfactorily for eleven months. The life of apparatus with chargeable cells does not seem to be longer than those with mercury cells which do not require charging, and so we have concentrated on developing a reliable mercury cell pacemaker.
(5) Implanted unit with mercury powered cells (Figs 1, 2): These internal units powered with their own batteries have the advantage of avoiding wires through the skin and the patient is freed from all external apparatus. We have found this in practice to be a very important feature and regard this technique as the method of choice for most patients. Pacemakers of this type have been developed and used in various centres (Chardack et al. 1960 , Lillehei et al. 1962 , Simpson et al. 1962 , Zoll et al. 1961 . The method carries the basic disadvantage that batteries are likely to last only three to five years, and a small operation will be required to replace them; alteration in the cardiac rate indicates impending battery failure. In 3 recent cases we have encountered a rise of threshold preventing pacing, and in two it was due to an avoidable technical fault. Pacing has been achieved in these three cases by increasing the size of the subcutaneous electrode. The standard indwelling pacemaker of this type does not allow ready control over the rate or current delivered, though with more complex apparatus this can be achieved and we have made and used such pacemakers. At present we are concentrating on a completely reliable unit without these controls and the fixed heart rate proves no real disadvantage to the patient. These pacemakers, designed and made by Davies, are now being manufactured commercially'. Our results with this apparatus are shown in Table 3. 5Bv Messrs Devices Ltd, Welwyn Garden City, Herts Twenty-one of the 28 patients are alive and the pacemakers are controlling their heart rate. The first patient was shown at a meeting of the Clinical Section of this Society and has now been paced for two and a half years (Siddons & Humphries 1961) . Fuller details of these cases were given in a Hunterian Lecture (Siddons 1963 
